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(54) KOHCTPYKUl/lfl 3AB0^^ CKBAXWHbl 
(57) M3o6peTeHMe othocmtcr k xoHCipyKunvi 
cicBaxcMHu. Ue/ib - yMeHbUjeHne ipyAoeMKO- 
CTM pa6oT. rioc/ie 6ypeHM« cxaaxMHw ao 
KpOBiiM npoAyxTMBHoro o6i>eKTa 4 cnycKaior 
3Kcn/iyaT3UMOHHyio xonoHHy 1 m ueMCHTiipy- 
lOT ee. flanee ocyiuecTBniiiOT eypcHne npo- 
AyxTMBHoro oSbexra 4 AonoiOM. A^aMerp 
KOTOporo MCHbiue BHyTpcHHero A^aMerpa 
aKcnnyarauMOMMOi* ko/iohhw 1. nocne Mero 
pacuiMpsiiOT ee pa3ABM)KMWMM pacujupnTe- 
/inMM. Bbino/iHiiiOT pa6oTbt no naMepeHMio 
<i>aKTtiHecKoro AwaMerpa ciaoiia CKBaMnnu. 
Co6MpaiOT nep<t>opMpoBaMHyio oOcaAHyto ko- 
/lOHHy (nOK) Tpy5 3 m3 MCta/i/ia c naMnibio 
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MeipoM, pasHWM AwaMCTpy pDciuupcuHoro 
cieo^ia CKooxuMbi. u bhytpchmmm AnaMCipoM 
eonbuie oHyrpeHHcro fluaMerpa aKcnnyaiauvi- 
oiiKOu KonOMHbi. nepcA cnyCKOM b cicna,>«nHy 



nOK 3 npiWiOT *l»opMy c noncpcNuuMn paa- 
MepoM". oOecncMiiBaiouiMMn cooGoahuii 
cnycK ce n uMTcpaan aaneranHfi npoAyKiwoMO- 
ro oSbCKia 1. B ai om HHiepoanc nOK 3 narpe- 
oaiOT AO eoccTaiioonemifl •^6pMw. A ti/i. 



l/J3o5peTeMiie othochtca k Mc<J)Tcr330A0- 
6wMe M Moxer 6uTb ucno/ib3O00HO npn CTpo- 

MTe/lbCTSeCKBaXUH. 

l/)30CCTHa KOMCTp/KUUW 3a60« CKBa>KHHbl. 

BK/iiOMaiomafl OKcnnydTamiOHMyio KOAoimy. 
cnymCMHyio AO Kpoomi npOAyKTMBiioro oGbCK- 
la. noratiHyto ico/iOHny c ncp<t>opiipooaiiHbiMii 
oieepcTuflMii (lucnwM'.i). ycTanoBneMHyio npo- 
TMB npoAy^Ti^o»«ofo oObOKTa. npn 3tom iiapyx- 
Mwii AiiaMeip notai'iHOM KanoHHw Menbiue 
Auawcioa CTBona CKnayj/HW. a nocneAMwd 
Mesibtuo 3ityTpeiiM'?ro AwawcTpa aKcnnyaia- 

ItlOHMOC: KO/lOMIIbl. 

O.ntJ.i/.o a A'i»*«o:i KOHcrpyKUMii 336on 
OMyTponHiiv! fXMtAr:jp nOTauHOft nCp<l»Opvipo- 
aaHHori KOfiOnnw cvmeciBeMno MciibUJC enyr- 
pCH<:;ro AwaMCTpa 3Kcn/iyaTaunoHHOti 
KCiOMHw. MTOonpeAen«CT HM3KyK) npOAy»^TMB- 
H',,r jh CKBa:«nHU m aaipyAHnOT ec o6cny)KviBa- 
Mii^ i; '•■ cn;»vaTnuitiO. 

Upvi iinntvivnt f.o;u.u^;noro 3a3ppa Aao/ie- 
luic la cfCMKy CKoa:KnMt:i a iipoucccc cc 3kc- 
r.-^a aun;^ yMCia.iuaeTCP n co BpCMeHCM 
np:iCfoonbMafl 30!ia ci^caxiiHw pa3pyiiJaeTCfi. 
flocr.cAnee TaKMcc npiisoAv^T k paipyujCMViio 
ncrniiMon KonoHHu. 

V<ait5o/iee 6flM3Ka k npeAfaraeMovi komct* 
pyKUM«- CKoajKMiibi. oK.iiOMaiomafl aKcnnyaia- 
iiiiOHM/O KOAOHHy. cnyiucHMyio AO kpooam 
npoAyKTiiBHoro o6beKTa. pacuiMpeHnwvi ctboa 
CKoaxiiiiw B MHTepBonc saneranviw npOAy<- 
TMBHoro oObCKTa. noTawMyK; nep(t»opvipooaH- 
Hyio KOAOMHy O'icaAHbix ipyO. ycTanonneahyio 
npoTuo MHTcpoana aaneraniifl npoAyi^TUBMoro 
oObCKTa. npii 3TbM Ai» npeAyiipe^KACHMfl pa3- 
pyuieHMR nnacra KO/ibUCBoe npocrpaMCTBO 3a 
noraiiHOvi ko/iomhom Ma6iifla»0T rpaanwHO- 
necsanbiM 4»iiAbTpoM. M3necTHan KOncipyK- 
uun ciCBaxiiHu oBnaAaex c/ieAyK)uuiMvi 
MeAOCTaTKaMw: bucokb TpyAoeMKOcib pa6oT 
no co3AaMiiio rpaBUMMO-necManoro <t>MnbTpa: 
no Mcpe aiccnflyaTauMii rpaBMineo-nccHaiibiM 

<t>M/lbTp 3a6uB3CTCfl H np0AV»CTMBH0CIb CKBO* 

xviHbi yMenbuiaeTcw: Manuit AwaweTp noraw- 
MOM KonoHHbi onpeAC'J^cT Hu3Ky»o 
npoAYKTMBMOCTb CKBaxMHw n 3aTpyAMfleT ee 
oOcnyjKHBaHMe n 3KCn/iyaTami»o. 

Ue/ib w3o6peTemi5i - yMCMbuiCMuo tp/ao- 
eMKOC iM paOoT ii y BenuMC tuic n posi 3noAti t en b - 

M0CT;1 CKBaXMHW'. 



yK33aHHan uenb AOCTiiractcfi tcm. mto b 
KOMCTpyKumi CKBajKMHw. BKnio-.aiomCM 3kc- 
nnyaiauMOHHyio KononMy. cnymeHMyio AO 
KpoB/iM npoAy»cTMDHoro o6beKTa. paciuMpcM- 
5 HUM CTDOA cKBa)«MHw B MHTCpoane 3a/ieraHvifl 
npoAYKTMOHOfO o6beKTa. nep1)OpMpooaHHy»o 
KO/iOHHy, ycTaiiOBnCHHyio npOTwa MMiepBana 
aaneraMMfl npOAyKTWBHoro o6beKTa. nep<J)OpM- 
poBaHHan KOAOHHa o6caAHbix ipyS BwnoAHCiia 
to M3 MeraA/ia c naMjiTbio. ooccTaHaB/iMBaiomcrt 
nepooHaManbHyio <t>opMy nocnc cnycKa ee a 
MMTepsan KpcnneHUR, npuMCM MapyjKHbiw am- 
aMcip nep<t>opnpoBaHHOM ko/iohhw o6c3Ahwx 
Tpy6 nepBOMaManbMOM uMnnHApiiMecKOw <t)Op- 
15 Mbi paoen AnaMcrpy ciBona CKaa^KWHw. a BMyr- 
pcMHMM AMBMCTp 6onbUje BHyipeMHero 
AiiaMCTpa 3KcnnyaTauM0HH0i<i KonoHHW. 

ripuHuiin AewcTBMfl Meranna c naMJiTbio 
3aKn»0MneTcn b CAeAyK)uieM. 
20 l/l3BecTH0. MTO MMCiOTCfl MeTan/iMMeCKne 
cn/iaobi. y Koiopbix Mcynpyrtie Ae<tiopMauiiii 

nOnHGCTbK) BOCCTaMaBAMflaiOTCn npn CHWTMM 

Harpy3KM unvi Harpeaa. i.e. MCiann. -ecnoMn- 
Mas". npHoSperaeT npe^MioK) 4>opMy. 3to no- 
25 AenMC. o6Mapy)KeMHOC bo mhocwx muctwx 
Merannax. cnnaoax m MeTa/ifinMCCKvix komho- 
3tiuiiflx. HasbiBaercJi a^t^teKiOM nawnTti 4>op- 

Mbl. 

Ha 4>nr. 1 npeACiaoneMa cxcMarMMCCKH 
30 npcA«araeMas? KOHcrpyKunfl 3a6o« cKBaxHuw: 
Ma (t>"r. 2 - ceMCHwe A-A Ma 4>Mr. 1 : Ha <t>Mr. 3 - 
AetopMMpoBaHHafl nepcA cnycKOM b CKBajKn- 
ny noTafiHa« KonoHMa: na <^l1^, 4 - ceMCnuie 6-B 
Ma 1)Mr. 3 (MawGonbiuMM A^aMetp noncpCMHoro 

35 CCMeMMfl Ae4>OPMVipOBaMM0M KOHOHMI*! WCMb- 

uie BHyTpeHiiero Awawcrpa 3KcnnyaTaiiviOH- 

MOI^ KOnOHHbl). 

KoHCTpyxuM« 3a60J» CKBawnMW ex/iiOMaeT 
3xcnAyaT3UMOMMyio iconOMMy 1 , pacuJUpCMUbifi 
40 CTBon 2 cKoaJKMHw 8 MHiepBaftC aaneraMMP 

npoAyKTMBHoro 06beKT3 4 M ^CP<^OPMP083M- 
Myio KOAOMMy 3 o6c3AHbix Tpy6. 

riocne 6ypeHM« CKBaxMMw ao xponnu npo- 
AyKTiiBHoro oGbexTa 4 cnycK3»0T 3KcnAyaTa- 
45 uMOMMyio KOAOMMy 1 w ueMCMTvipyiOi ee. 
flaAce ocymccTBABioT 6ypcMnc npoAy»cTMBHO' 
fo o6v>eKTa 4 aoaotom, Awafiefp xoioporo 
MCMbiue BMyTpcHMero A^^aMCtpa 3KC"Ayafa- 
uviOHHOfi KonoMMw 1. nocnc Mcro pacuiupflK)! 
50 cro pa3ABMKHWMii pacionpi^'CAAMn. OwnoA- 
MfliOT pa6orbi no iumcpcmhk) ^^aKTM^cCKO^o 
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AuaMCTpa CToo/13 CKnn.Y.iiMw. CoGnpajOT ncp- 
(|>OpMpoDaHt<yK) cGc.3A»*y»o KOnoHny 3 Tpy6 ii3 
Meranna c nawnrbK) unniiHiipuMecKOM 4)0pMbi 
c MapyxHWM AnaMcrpOM, paoMbiM AnaMerpy 
pacuiitpenHorocToo.ia cKoajKHMw. FlepeAcny- 5 
CKOM 0 CKoaiKtiHy nep4>opupoBaHHOii iconoHHe 
3 npuAaiOT ({>opMy c nonepeMMbiMi« pasMepa- 
MI1. o6ecneMiiB0K)tuitMii coo6o;ihum cnycK ec 
G iiHTcpoan aaneraMMji npoayKTtioiioro o6i»eK- 
J3 A. C ncMOiubK) 3/ieKrpoHarpeoaTenji m/im 10 
iipyrtiM nyret'i ocymecionfliOT Harpea crepxHJi 
c naMflTbK) AO pacMeTHofi TeMneparypw, Rpu 
3T0M ciepxcHb c naMaibK) eoccjaMaBAMBacT 
CGOio nepBOHaMdnbiiyto (|)opMy. 

n p ti M e p. BypeHi^e noA 9KcniiydTdutiOH* 15 
Hyio KonoHHy AO rnyOttHbi 2C00 m ocyuiecTB/iRiOT 
«onoTOM 0 215.9 mm. Ha yKaaaHiiyK) rny6uHy 
cnyCKaior 3r:cnnyarat;uOHHyio KO/iOHHy m3 
Tpy6 0 168 MM c ToniAMHOM 10 mm m ueMen- 
TtipyfOT. Saneratouiim iKixe npoAyKTMBHUM 20 
oGlckt pasGypMBdiOT ao/iotom 0 145 mm ao 
npocKTiiovi r/iy6MMbi 2020 m. aareM ctbo/i 
CKBaxtiMbi pacujiipjifOT pasABvtxMbiMti pac- 
mvipiiTont^Mt^ AO A^aMCTpa 0 250 mm. H3 
Meranna c naMJ?tbfOM3roTaBnMeaKDTnep<t>opH' 25 
pOBaHHyK) KO/iOHny A^^^How L=22 m vi pa3Me- 
paMii di"*148 MM, d2=250 mm. Ko/iOHHy 
AcfopMiipyiOT. nptiAdo noncpCMHOMy npo<t>- 
iinio DIM t^a <t>vir. 4 c HaMGofibUiiiM A^dMerpoM 
noncpCMMoro ccmgiihb d3= 140 mm.mto oBecne- 30 
HiioaeT KonbuesoM 3a3op, paenwii A mm. c 
GHyTpeHHUM AwaMGTpOM 3Kcn/iyaTauM0HH0M 
KOrtOMHbi 148 MM 11. cneAOBaTenbHO. cboGoa- 
HyK) TpaMcnopTupooKy noratiHOu KonoHHbi B 
;iM repfian 33iieraniifl npoAyKTMBiforo oSbCKTa. 35 
CnyCKa»OT Ae<t»opMtipORaHHy»o KO/ionHy na 
icaOcne e CKSOiKiiMy ao ynopa c ec aaSocM. 
BK/i»o*<aK)T ciKieMy ^neKiponarpeBa. floc/ie 
Bb*AepxK:t 0 TCMCHne onpeAe/iCMHoro BpCMc- 
HM noratiHan KO/ioHHa BOCcraHaenMBaeT cbok> AO 
nepBonaManbHYK) urniiMApiweCKyK) 4>opMy c 
•opyxMWM Awa Me TpoM 250 mm. 

SKOHOMllHeCtCaS^ 3:J»'|iCKTH8H0CTb OT OHCA' 

peiiiiQ npoAAaracMuro TCicmiMoCKOro peiue- 



HMnonpeA^'iPCTCn Aono/iHMTcnbMMM ACOiiTOM 
CKBaxMHbi. rio 4»opMy/ie /lionioii acGmt CKna- 
xviHbi Q o6paTHO nponopuMOnanex Hary- 
pa/ibHOMy /iorapn(})My oTHotueHnvi paA^»yca 
KOHTypa nuTaHMfl (RO h paA^yca cxaaxvuibi 
(rc). Ha ocHosaHMM Mero nponaBOAMie/ibMocTb 
CKBasKMHM c yeenMMeMHWM paA^ycoM rc* npw 
npoMMx paeiibix yc/iOBn«x onpeAenneiCfl bu- 
paxcHneM 

In — 
''ci 

npMHMMafl Rk=200 m. rc='0.145 m, no/iyHa- 
iotQi«0.08Q. 

TaKviM oGpaaoM. AOCTuracTcn yBe/iMMeHwe 
npouaaoAMTe/ibHOCTM aa cmct pca/maauMi^i 
npeA^araeMoro TexHMMCCKoro peuieHHR. 

OopMy/ia naoGpeTeHMji 

KoHCTpyxuMsi 3a6op cKsaxuHbi. BK/i»OHa»o- 
uian 3KcnnyaTauMOMMy»o KonoMHy. cnyiuew- 
Hyio AO icpoB/iir npoAyicTMBMoro oGbCKta. 
pacuiMpeHHbiii CTBon cKBdxiiHbi 8 MMTepea/ie 
3a/ieraHvifl npOAyxTUBMorooGbCKTa. ncp<|)OpM- 
poBaMHyio KOnoHMy o6caA"bix Tpy6. ycraHOB- 
/iCMHyio npoTMB MMTepBana 3a/icraHWfl 
npOAyKTMBHoro oGbCKTa. oT/inMa»oiMafl- 
c « TCM. Ht J. c ue/ibK) yMeHbiiieMM« ipyAOCM- 
xocTM pa6oT M yaeiiMMeHMR npOHaaoAMTcnbHO- 
CTM cKBdxHHbi. nep*|>opMpOBaHMa« xonoHNa 
o6caAHbJx Tpy6 BbinoiiHena m3 Meranna c na- 
MflTbK). 8occTaMaBnMBaK)meM nepaoHaManb- 
HyK) <t>opMy noc/ie cnycKa e nMtepBa/i 
Kpen/iCHMfl. npuMCM HapyxHWM A^aMerp nep- 
4>opMpoBaHMOM KonoHMH o6caAMwx Tpy6 nep- 
BOHaMdnbHoA uMni^HApMMecKOM <t>opMbf paaeH 
AwaMeipy craona cKsaxMHU, a BHyTpeHHwi^ 
AMBMeip Gonbiue BMyTpeMnero AwaMcrpa 3kc- 
nnyarauMOHHOM xonoHHbi. 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string I is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian orig^al for figure] 



Fig. 1 



[vertically along right margin] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole. 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the iimer diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation^ ^nd over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "Vemembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. I shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1 , after which it is reamed with undeireamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allo^ng it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 21 5.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 MS mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diam^er of the transverse cross section d3 - 140 nmi, which provides annular clearance equal . 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers, 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (rw), based on which the well 
productivity, with an increase in the radius r^i and all other conditions being equal, is 
determined by the expression 



[sic- one of the r^j 's should be r^] 

Assuming Rb = 200 m, = 6. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 



A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 




Claim 
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